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The term “endometriosis” has been conventionally described as the presence of 

endometrial tissue outside of the uterine cavity, primarily on pelvic tissues and ovaries.  

The classical definition of endometriosis needs to be modernized to a more patient focused 

version that recognizes the cellular and molecular origins of the disease, its natural history 

from teenage years to menopause, its complex, chronic, and systemic nature, the variety of 

tissues involved including the central nervous system, and the need for long-term 

management. Many clinicians, patients, and researchers now recognize endometriosis as a 

complex clinical syndrome characterized by an estrogen-dependent chronic inflammatory 

process that affects primarily pelvic tissues, including ovaries, and is strongly linked to 

recurrent pelvic pain and persistent episodes of ovulation, menstruation, and cycling 

steroid hormones. Endometriosis is the most common cause of chronic pelvic pain in 

reproductive-age women. It is also strongly associated with infertility.  

Key Clinical Observations 

The following observations or postulates must be recognized and placed in a broader and 

unified pathological context.  

(1) Severe primary dysmenorrhea, repeated episodes of ovulation and retrograde 

menstruation and pelvic endometriosis visualized by laparoscopy probably represent the 

early and progressive stages of the same disease process. 

(2) An average patient with endometriosis suffers from its symptoms for decades.  

(3) Retrograde menstruation associated with ovulatory cycles is the primary source of  

pelvic peritoneal endometriotic implants, rectovaginal nodules, as well as ovarian 

endometriomas, which arise primarily from cystic corpora lutea harboring menstrual 

tissue. 

(4) In the absence of any visible pelvic endometriotic implants, microscopic inflammatory 

processes in the pelvic peritoneum or eutopic endometrial tissue can exist and cause 

persistent pain that responds to treatments that suppress ovulation and estrogen 

production. 
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Key Experimental Observations 

(1) Ovulatory menstruation is inextricably linked to the development of endometriosis, at 

least in its early stages. Species that do not menstruate do not develop  endometriosis, and 

women who never had ovulatory menses do not develop endometriosis. (2) Endometriosis 

involves multiple tissues. Distinct cellular and molecular abnormalities involving 

inflammation and steroid responsiveness have been well described at least in two types of 

tissues: eutopic (intracavitary) endometrium and ectopic endometriotic tissue. (3) 

Histologically, the majority of endometriotic implants are primarily composed of stromal 

cells and contain a small epithelial component that lacks the deep invaginations (glands) 

observed in eutopic endometrial tissue. The endometriotic stromal cell is epigenetically  

abnormal and demonstrates partialphenotypes of ovarian theca-granulosa cells and 

macrophages. Endometriotic stromal cells express the full cascade ofsteroidogenic 

enzymes such as aromatase and produce remarkable quantities of progesterone and 

estradiol from cholesterol.  The endometriotic stromal cell also produces large amounts of  

immunologically active substances, such as interleukin (IL)-1β, IL-6, tumor necrosis factor 

(TNF), regulated upon activation normal T cell expressed and secreted (RANTES), and 

monocyte chemoattractant protein-1 (MCP-1). 

 

Estradiol is a master regulator of all key pathological processes in endometriosis and 

enhances lesion survival and inflammation leading to pain. In the absence of estradiol, 

endometrial tissue attachment to peritoneum, lesion survival, production of inflammatory 

substances (e.g., metalloproteinases, cytokines or prostaglandins, and growth factors), and 

angiogenesis do not occur. Estradiol, primarily acting via estrogen receptor-β (ERβ), 

triggers pathways to enhance lesion survival, remodel pelvic peritoneal tissue,  and produce 

inflammatory substances, which stimulate nociceptors in pelvic tissues and trigger pain.   
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The denial of estradiol to endometriosis either naturally (menopause) or 

pharmacologically (ovarian suppression or aromatase inhibition) causes regression of the 

disease and its symptoms.   

 

Histologic diagnosis is made upon the identification of three key elements: (1) endometrial 

stromal cells, (2) endometrial epithelial (glandular) cells, and (3) evidence of chronic  

bleeding in or adjacent to endometrium-like tissue, including sheets of red blood cells and 

blood pigment (hemosiderin)- containing macrophages. A pathologist usually requires two 

of these three findings to make a histologic diagnosis of endometriosis. Fibrosis comprising 

fibroblasts and extracellular matrix is commonly observed surrounding endometriotic  

implants.  

Cellular Origins of Endometriosis 

A number of mechanisms have been proposed regarding the histologic origins of 

endometriosis. Sampson and colleagues postulated that fragments of menstrual 

endometrium pass retrograde through the fallopian tubes, then implant and persist on 

peritoneal surfaces.  

Genesis of endometriotic lesions within the peritoneal cavity via differentiation of 

mesothelial cells into endometrium-like tissue. A third hypothesis argues that menstrual 

tissue from the endometrial cavity reaches other body sites via veins or lymphatic vessels.  

For example, stromal cells of eutopic endometrium of women with endometriosis contain 

strikingly higher levels of aromatase, cyclooxygenase (COX)2 and IL-6 mRNA and protein 

as well as higher levels of aromatase enzyme activity. Gene expression profiling of eutopic 

endometrium from women with or without endometriosis confirmed these earlier 

observations and found dysregulation of selected genes that contribute to implantation, 

including genes involved in embryonic attachment, embryo toxicity, immune dysfunction, 

and apoptotic responses, as well as genes that likely contribute to the pathogenesis of  

endometriosis, including aromatase, progesterone receptor, and angiogenic factors.  
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For the establishment of peritoneal endometriosis, the adhesion of shed endometrial cells 

to peritoneal and subperitoneal  surfaces involves the expression of extracellular 

membrane adhesion molecules and their coreceptors.  

Key Biological Processes 

The biology of endometriosis is primarily determined by the endometriotic stromal cell 

that dominates in quantity and exhibits the central pathologic processes in endometriotic  

lesions. The endometriotic stromal cell exhibits most of the key and clinically relevant  

molecular abnormalities, such as estradiol production, progesterone resistance, cytokine 

production, and prostaglandin production. 

Apoptosis 

Apoptosis is clearly decreased in endometriotic stromal or epithelial cells compared with 

eutopic endometrial tissues. In endometriotic stromal cells, ERβmediates antipoptotic 

effects of estradiol. 

Differentiation 

A central process in endometriosis is deficient differentiation (decidualization) of the 

stromal cell. This has been linked to progesterone resistance. 

Inflammation 

Inflammation is the most important pathologic process in endometriosis. It leads to pain, 

remodeling of neighboring tissues, fibrosis, adhesion formation, and infertility. The 

production of cytokines and prostaglandins, and the infiltration of immune cells are some 

of the hallmarks of inflammation. 

Proliferation 

The key cell type that proliferates extensively in endometrial tissue is the epithelial cell 

under the influence of estrogen. Most endometriotic implants, however, contain scant 

epithelium and are comprised primarily of stromal cells.  

Connection Between Estrogen and Inflammation 

Cell survival and inflammation are responsible for chronic pelvic pain and infertility in 

endometriosis. Estrogen enhances the survival or persistence of endometriotic tissue, 
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whereas prostaglandins and cytokines mediate pain, inflammation,  and infertility. A link 

between inflammation and estrogen production in endometriosis involves a positive 

feedback cycle that favors overexpression of key steroidogenic genes, most notably 

aromatase, overexpression of COX2, and continuous local production of estradiol and PGE2 

in endometriotic tissue 

PGE2 Stimulates Estradiol Formation 

PGE2 coordinately stimulates the expression of all necessary steroidogenic genes, enabling 

the endometrial stromal cell to synthesize estradiol from cholesterol de novo. Among the 

six steroidogenic genes, the regulation of StAR and aromatase has been characterized 

extensively.  

Management 

Endometriosis is a systemic and chronic inflammatory disease that is far more complex 

than visualizing some endometriotic implants in the pelvis.  

Principles of Medical Management of Pain 

The goals of medical therapy are pain control, improvement of the quality of life, 

prevention of disease recurrence, fertility preservation, and reduction of operative 

intervention.  A principal factor in the causation of endometriosis-associated pain is the 

stimulation of sensory nerve tissue in the eutopic endometrium, pelvic peritoneum, and 

other pelvic tissues by inflammatory substances produced by the complex disease process.  

Estrogen is the most hierarchically upstream and potent stimulus of survival and 

inflammation in eutopic and ectopic endometrial tissues. Therefore, successful treatments 

of such pain incorporate suppression of ovulation and estrogen production.  

Combination Oral Contraceptives 

Most combination oral contraceptives (COCs) used for endometriosis contain a variable 

dose of ethynyl estradiol (10 to 35 μg) and a progestin (norethindrone, levonorgestrel, or 

others). Together with NSAIDs, they are the first-line treatment for endometriosis-

associated pain when pregnancy is not desired. Suppression of ovulation and menstruation 

is probably the key underlying mechanism for their beneficial effects.  
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Gonadotropin-Releasing Hormone Agonists 

Long-term use of a GnRH agonist transiently down regulates GnRH receptors in the 

pituitary and gives rise to a profound suppression of ovulation. GnRH agonists have 

initially emerged as medical therapy for endometriosis-associated pain in moderate to 

severe disease. 

Aromatase Inhibitors 

Most hormonal regimens are directed at inhibiting production from the ovaries and do not 

address local estrogen biosynthesis by the aromatase enzyme in endometriotic lesions. A 

single gene encodes aromatase, which is the final enzyme in the estrogen biosynthesis 

pathway, and its inhibition effectively eliminates all estrogen production.  

Surgical Management of Pain 

Pelvic endometriotic lesions visible upon laparoscopy are treated and also confirmed by 

surgical excision that provides histopathologic evidence. 

Conservative Surgery 

First surgical approach, also known as “conservative surgery,” should include diagnostic 

laparoscopy to establish the diagnosis of endometriosis and remove all visible 

endometriosis via excision and/or ablation. This is in contrast to “radical surgery,” which 

involves removal of the uterus and/or both ovaries along with any endometriotic lesions. 

Conservative surgery allows the benefit of easier surgical recovery with fewer surgical 

complications, fertility preservation, and ongoing hormone production from the ovaries.  

Laparotomy Versus Laparoscopy 

There is a clear preference for laparoscopic approach. It is less invasive and permits a much 

higher quality visual inspection of the entire abdominal cavity more thoroughly compared 

with laparotomy. Laparoscopic endometrioma excision has been shown to be superior to 

laparotomy for blood loss,  surgical recovery time, postoperative febrile morbidity, and 

length of hospital stay. 


